Introduction:
Emerging data support a role for negative wall remodeling in the failure of vascular interventions such as vein grafts, yet clinicians and researchers currently lack the ability to temporally and efficiently interrogate the adventitial surface topography and total vascular wall anatomy in vivo. Our long-term goal is the development of an implantable contrast material immobilized on the vein conduit outer surface ex vivo at the time of operation that will allow high-throughput and spatial resolution vascular wall imaging in vivo longitudinally. We hypothesized that commercially available iron (Fe) magnetic nanoparticles can be covalently immobilized onto the human vein graft wall and subsequently enable delineation of the adventitia with magnetic resonance imaging (MRI).
Methods: Carboxy-modified Fe nanoparticles (30 nm) were activated through N-hydroxysuccinimide ester, incubated on human vein adventitia (covalently binds to amines), and thoroughly rinsed. Vein segments were imaged on a 3T MRI system with proton-density, T2*, T1, inversionrecovery contrasts. Histology served as the morphometric standard.
Results: The Fe nanoparticles induced a thin layer of negative contrast that differentiated the adventitia from surrounding saline signal in all MRIs (Fig A and B) , enabling delineation of wall anatomy (C); this was not possible in simultaneously imaged unlabeled control veins (D). Fe dose/ response was also observed (B, low [left] to high [right] dose).
Conclusions: Fe can be immobilized (dose-dependent) on human vein for MRI detection, greatly enhancing subsequent delineation of total wall anatomy. This novel imaging approach offers a potentially revolutionary strategy for longitudinal enhancement of vascular biology imaging in vivo.
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Amanda Feigel,‫ء‬ Akihito Muto,‫ء‬ Tiffany Fancher,‫ء‬ Mariangela Rivera,‫ء‬ Aaron Feinstein‫,ء‬ Susun Kim‫,ء‬ Yuka Kondo‫,ء‬ and Alan Dardik, From Yale University. New Haven, Conn Introduction: Vein graft adaptation (VGA) is characterized by thickening of the vein wall, a complex process involving cell proliferation and migration. We have previously shown that VGA is also characterized by loss of the venous determinant Eph-B4. We developed an in vitro model to study molecular mechanisms that mediate VGA.
Methods: Aortic interposition grafts were examined using vein from wild-type and Eph-B4 heterozygous knockout (Eph-B4-KO) mice. Endothelial cells (EC) were isolated from wild-type and Eph-B4-KO mice. Cell proliferation was directly counted. Quantitative polymerase chain reaction (qPCR) was used to evaluate basal messenger RNA (mRNA) expression. Western blot was used to evaluate protein levels. Under basal and Ephrin-B2/Fc-stimulated conditions, angiogenic tube formation was measured by tube formation assay, cell migration was evaluated using a Boyden chamber, and nitric oxide (NO) production was evaluated fluorometrically.
Results: Vein grafts from Eph-B4-KO mice had 50% increased neointimal thickness vs wild-type vein grafts (P Յ .01). Under basal conditions, Eph-B4-KO cells proliferated 41% more slowly than wild-type EC (P ϭ .029) and 43% more slowly when stimulated with Ephrin-B2/Fc. Basal levels of Akt were 29% higher, and vascular endothelial growth factor (VEGF) was 28% lower in Eph-B4-KO cells vs wild-type EC. Under direct stimulation, levels of phosphorylated Akt were 31% greater and levels of phosphorylated extracellular signal-regulated kinase 1/2 were 12% greater in Eph-B4-KO cells vs wild-type cells. QPCR confirmed 49% less VEGF-A mRNA expression in Eph-B4-KO cells. Eph-B4-KO cells had 87% greater angiogenic tube formation (P Յ .001) and 14% greater NO production (P ϭ .0092) under stimulated conditions. Eph-B4-KO cells had 60% reduced cell migration in response to Ephrin-B2/Fc (P ϭ .005).
Conclusions: EC isolated from Eph-B4-KO mice is a novel in vitro cellular model of VGA. This model suggests that reduced Eph-B4 expression during VGA may be mediated by upstream signals such as VEGF-A as well as downstream signal pathways such as Akt. CABG/V, Coronary artery bypass grafting with valve surgery; CI confidence interval; COPD, chronic obstructive pulmonary disease; OR, odds ratio. a P Ͻ .05 is statistically significant. Abstracts 533
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